From October 2009 to November 2010 a star-shaped comparison in mass measurements has been carried out between CARIMET countries. The Bureau of Standards Jamaica (BSJ) acted as the pilot laboratory. In general, the agreement between all participants is very good, except for the 50 g weight where one laboratory clearly made an outlier measurement.
INTRODUCTION
The worldwide exchange of goods and services, the quality of goods, the confidence on health parameters measured or related to SI units, environmental monitoring, etc. requires measurement comparability (within suitable uncertainties) at international level.
This comparability is obtained through calibration and measurement services provided by National Metrology Institutes, but it needs also to be assured and recognized by means of -among other requirements -the execution of comparison activities that allow the determination of degrees of equivalence and levels of measurement agreement.
It is difficult to recall if comparisons have been previously carried out in the CARIMET region and in which a few countries have participated. On the other hand, only one NMI of CARIMET had participated in a comparison registered Appendix B of the CIPM MRA [2] -SIM.M.M-S2-and it is the only CARIMET NMI with calibration and measurement capabilities (CMCs) published in the Appendix C of the CIPM MRA [3] , also.
Noting the preceding, it was decided, within the CROSQ Project "Harmonized Regional Quality Infrastructure for Improving Market Access and Competitiveness", to organize this comparison in order to support CARIMET NMIs in gaining more experience in the organization and preparation of this type of activities and for registering their comparison results.
Calibration Object(s)
The calibration artifacts were from a set of standard weights provided by PTB for this comparison. They were manufactured by Häfner Gewichte GmbH. The specifications of the weights can be found in Table1: The density of the weights is determined according to method F2 of B.7.9.3 of reference [1] and is stated in Table 2 . The weights satisfy the magnetic and susceptibility requirements for class E1 (1).
Measurement Method
The participating laboratories were required to determine the conventional mass of the weights according to a stated procedure. In addition they were asked to estimate the standard uncertainties.
The measurements were performed by the pilot laboratory at the commencement and at the end of the intercomparison. In addition, this laboratory did so after the travelling standards were measured by each participating laboratory and before they were sent to the next laboratory. The movement of the standards was therefore in the shape of a star (star intercomparison). Table 3 shows the six participating laboratories and pilot laboratory of the CARIMET region. 
DESIGN OF THE PROGRAM AND TIME SCHEDULE
The program was designed according to the guidelines for CIPM (Comité Internacional des Poids et Measures) key comparisons [4] . Six travelling standards including 2 kg, 1 kg, 200 g, 50 g, 1 g and 200 mg were used. These standards comply with the requirements of class E 2 of the International Recommendation OIML R111-1 [1]. The travelling standards were circulated in star shape among the different countries with the BSJ as the pilot laboratory at the center of the star. As pilot laboratory, the BSJ determined the conventional mass of the travelling standards before and after it was calibrated by each participant.
The transportation of the travelling standards to the next participant was by DHL and Federal Express. 
PARTICIPANT REPORTS
The measurement results were sent to the pilot laboratory in a final report in which was listed the equipment used and prevailing environmental conditions. In addition, information on the reference standard used was provided to show the traceability of the standards of each laboratory.
STABILITY OF THE TRAVELLING STANDARDS
The pilot laboratory observed the stability of the travelling standards during the entire period of the intercomparison.
Movement of the travelling standards
The travelling standards were circulated among six participating laboratories with one incident of a weight being lost and several incidents of damage to the weights. The standards which were damaged were: 2 kg, 1 kg and 200 g. The standard which sustained the most damage was the 2 kg and that which sustained the least damage was the 200 g. The 1 g standard was lost during the inter-comparison. It was dispatched by the third participating laboratory together with the other five travelling standards to the pilot laboratory. However when the set of travelling standards arrived at the pilot lab the 1 g standard was missing.
Dialogue is taking place between the BSJ and in particular the Mass Laboratory and the courier service provider in an effort to establish where the three standards were damaged, where the single standard was lost and also to seek compensation.
Recommendations
In order to address, to minimize or to prevent damage to standards in the future and loss of standards in the future, it is recommended that a courier service which will protect the standards in their care be used. Alternatively, the standards are to be sent by way of "diplomatic bag" or diplomatic transfer. A third option is to have them carried or escorted by metrology personnel (or mass metrology personnel in particular) from country to country. This would require an increase in allocated funds for any future project such as this.
REFERENCE VALUES

7.1
The standard uncertainties of the reference values were determined according to GUM [5] . The expanded uncertainty corresponds to a coverage probability of approximately 95%. The uncertainty was formed from the uncertainty of measurement of the reference standard used, the weighing process and the air buoyancy correction.
7.2
As was earlier indicated in the abstract of this report, this inter-comparison was a "star-shaped" one.
Such an inter-comparison will help to reduce the measurement uncertainty in the evaluation of the levels of measurement agreement between each participant and the pilot lab.
RESULTS OF PARTICIPATING LABORATORIES
8.1
The results were sent directly to the pilot laboratory (BSJ).
8.2
The results of the measurements are shown in tabular form in Tables 5 to 10 , and in graphical representation in Figures 1 to 6 of the Appendix B of this Report.
Evaluation of results: Reference value, degrees of equivalence and levels of measurement agreement.
For this comparison, the reference has been obtained from the measurement results determined by the Pilot Laboratory, the BSJ mass lab.
Taking into consideration that this comparison is star-shaped and that the BSJ will provide the reference value, the evaluation of degrees of equivalence and levels of measurement agreement were done as follows:
Degrees of equivalence between the Pilot Laboratory (refence value) and each participant.
In this case, degrees of equivalance are given by the pair of values
, where:
is a correction for the drift of the weight due to transportation. We will asumme that ,
difference between the measurement result the participant laboratory i and the measurement of the pilot laboratory. 
 
The standard uncertainty of the pilot laboratory result obtained before the measurements of the participant laboratory i .
The standard uncertainty of the pilot laboratory result obtained after the measurements of the
The standard uncertainty of the reference standard of the pilot laboratory.
The level of measurement agreement is evaluated by the normalized error:
Degrees of equivalence between two participant laboratories.
They are given by the pair of values 
For easier evaluations (6) can be re-written from (2) as follows:
In this case, the level of measurement agreement is given by
Special case regarding the evaluations for 1 g.
There is a special case regarding the evaluations for 1 g. The weight got lost after the measurements done by Guyana and before the fourth measurement of the weight by the pilot laboratory. Therefore for Guyana equation (1) becomes:
where
is assigned from previous measurements. On the other hand, the difference of the measurement made by Guyana and any other laboratory for 1 g is:
The standard uncertainty of (8) is given by:
And the expanded uncertainty is
and the standard uncertainty of (9) 
Then, the expanded uncertainty is
Where (14) is the same as (7). Note: In tables 5 -10, the quantities in the middle column are the differences between the values found by each laboratory for the masses or weight pieces and the nominal values of the masses. The notation has been changed to read m lab -m nom or m l -m n There are no values the columns to the right of the organizations "SLBS", "SVGBS" and "BNSI" as the 1 g mass was not measured by them. The 1 g mass was sent by GNBS to BSJ by courier but this mass did not arrive at the BSJ. That mass went missing while in the custody of the courier and so it was not sent by the BSJ to the remaining three organizations for it to be measured. 
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